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(54) BASE STATION DEVICE, CONTROL STATION DEVICE, AND TRANSMISSION POWER 
CONTROL METHOD 



(57) A total-fransmission-power measurement sec- 
tion 113 measures a total-transmission-power-value 
output from a transmitting RF circuit 112, and outputs 
the measured value to a total-transmission-power com- 
parison section 152. A reference-total-transmission- 
power setting section 151 . outputs a reference total- 
transmission-power- value, which is a target of the total- 
transmission-power-value of a base station, to the total- 
trarismission-pbwer comparison section 152. The total- 
transmission-power comparison section 152 outputs in- 
structions to reduce allowable transmission-power-val- 
ues to allowable-transmission-power setting sections 



153 of users; 1 - n, when a value obtained by subtracting 
of the reference total-transmission-power-value, which 
has been input from the reference-total-transmission- 
power setting section 151, from the total-transmission- 
power-value: input from the total-transmission-power 
measurement section 113 exceeds a predetermined 
value. The allowable-transmission-power setting sec- 
tions 153 decide appropriate allowable transmission- 
power-values, based on the instructions input from the 
total-transmission-power comparison section 152, and 
output the decided value to individual-transmission- 
power comparison sections 106. 
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Description 

Technical Field 

[0001 ] The present invention relates to a base station 
apparatus, a control station apparatus, and a method 
for controlling transmission power, and, more particular- 
ly, relates to a base station apparatus, a control station 
apparatus, and a method Tor controlling transmission 
power, which are used in a digital radio communication 
system. : / 

Background Art 

[0002] In CDMA communication, there is a so-called 
distance problem that a signal transmitted by a commu- 
nication terminal at a short distance becomes strong in- 
terference with signals transmitted by. other communi- 
cation terminals, as a plurality of communication termi- 
nals use the same radio frequency band, There is trans- 
mission-power-control in order to solve the distance 
problem. In the transmission-power-cohtrbl, a base sta- 
tion apparatus makes instructions so that received lev- 
els of signals transmitted from each communication ter- 
minal become a predetermined level. 
[0003] And, in the transmission-power-control of 
downlink signals transmitted from the base station ap- 
paratus to communication terminals, the communica- 
tion terminals measure received SIRs of pilot symbols, 
and send transmission-power-control instructions to the 
base station apparatus based on the measured results. 
As the base station apparatus controls the transmission 
power based on the above transmission-power-control 
instructions, and transmits signals, the communication 
terminals may receive signals with a desired received 
level. . 

[0004] A conventional radio communication appara- 
tus will be described, using a document, "Study on a 
transmission-power-control method using following-up 
control of fluctuations in instantaneous values in DS-CD- 
MA downlink channels" (The Institute of Electronics, In- 
formation and Communication Engineers, Technical 
Report AP96-148, EMCJ96-§3, RCS96-162, 
MW96-188 (1997-02)). This document has disclosed a 
transmission-power-control method in the CDMA. Here- 
inafter, the disclosed contents will be described . 
[0005] In the transmiss ion-power-control, measure- 
ment of SIR representing received quality, and increase 
or decrease of the transmission power are cyclically per- 
formed every one slot (with a period of 0.625ms j. In this 
case; after a measured SIR and a target SIR are com- 
pared, an instruction to reduce the transmission power 
is sent to a base station apparatus (transmission side) 
when the measured value is larger, and an instruction 
to increase the transmission power is sent to the base 
station apparatus when the measured value is smaller. 
The base station apparatus increases or decreases the 
transmission power according to the above instructions. 



[0006] And the base station apparatus performs out- 
er-loop control, considering that the target SIR depends 
on the environments of communication terminals in or- 
der to obtain the required quality (FER: Frame Error 

5 Rate). Specifically, FER is measured in the first place, 
using data after decoding. After the measured FER and 
the target FER are compared every several frames, the 
target SIR is raised when the measured value is larger, 
and the target SIR is decreased when the measured val- 

10 ue is smaller 

[0007] As described above, in the conventional tech- 
nology, the trahsmission-power-control instructions are 
sent to the base station apparatus based on SIRs meas- 
ured at the communication terminals, and, at the same 

15 time, the transmission power is controlled by changing 
the target SIR through the outer loop. 
[0008] Here, a total-transmission-power-value which 
is a transmission power for communication of the base 
station apparatus with a plurality of communication ter- 

20 minals is required to be made equal to or smaller than 
a maximum transmission-power, as the maximum trans- 
mission-power of the base station apparatus may not 
be made equal to or larger than a predetermined value 
by restrictions in amplification circuits such as amplifi- 

25 ers. 

[0009] However, in a conventional base station appa- 
ratus, there has been a case in which the transmission 
power of the base station apparatus is near the maxi- 
mum total-transmission-power value, as the transmis- 

30 sion power is increased in a simple manner in order to 
secure the communication quality when there is an in- 
struction from a communication terminal to increase the 
transmission power, for example, due to deteriorated 
communication environments. 

35 [0010] When the shortage of the transmission power 
is occurred, the communication quality is deteriorated 
by transmission at reduced transmission power. More- 
over, amplifiers and so on of the base station apparatus 
are made in an unstable state as a system, when trans- 

40 mission is continued almost in a limited condition, as the 
requirements to increase the transmission power may 
not be met. Furthermore, there is a problem that a new 
call may not be accepted due to shortage in the trans- 
mission power. 

45 

Disclosure of invention 

[001 1] The object of the present invention is to provide 
a base station apparatus, a control station apparatus, 

so and a method for controlling transmission power, ac- 
cording to which a total-transmission-power-value of the 
base station may be appropriately controlled, not de- 
pending on the communication environments, and in a 
state securing the communication quality. 

55 [0012] This object is realized by comparing a total- 
transmission-power-value, which is a sum of the power 
of signals transmitted to a plurality of communication ter- 
minals at the same time, and a reference-transmission- 
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power-value, which is decided based on a maximum 
transmission-power-value at which transmission is pos- 
sible with a communication apparatus such as an am- 
plifier; by deciding allowable transmission-power-val- 
ues at which the signals transmitted to each communi- 
cation terminal are allowed to be transmitted; and by 
transmitting the signals at transmission rates which are 
controlled for each communication terminal, based on 
the allowable transmission-power-values: ; 

Brief Description of Drawings 

[0013] 

FIG. 1 is a block diagram showing a configuration 
of a base station apparatus and a control station ap- 
paratus according to an embodiment. 1 of the 
present invention; 

FIG. 2 is a flow chart showing a method for control- 
ling the total-transmission-power in the base station 
apparatus and the control station apparatus accord- 
ing to the above embodiment; . . 
FIG. 3 is a view showing one example of signals 
which are notified at each layer by a method for con- 
trolling transmission rates in the base station appa- 
ratus and the control station apparatus according to 
the above embodiment; 

FIG: 4 is a flow chart showing the method for con- 
trolling the transmission rates in the base station ap- 
paratus and the control station apparatus according 
to the above embodiment; . 

FIG. 5 is a view showing one example of signals 
which are notified at each layer by a method for con- 
trolling total-transmission-power in the base station 
apparatus and the control station apparatus accord- 
ing to the above embodiment; 
FIG. 6 is a flow chart showing a method for control- 
ling the total-transmission-power in the base station 
apparatus and the control station apparatus accord- 
ing to the above embodiment; 
FIG. 7 is a block diagram showing a configuration 
of a base station apparatus and a control station ap- 
paratus according to an embodiment 2 of the 
present invention; 

FIG. 8 is a view showing one example of signals 
which are notified at each layer by the method for 
controlling the total-transmission-power in the base 
station apparatus and the control station apparatus 
according to the above embodiment; 
FIG. 9 is a flow chart showing the method for con- 
trolling the total-transmission-power in the base sta- 
tion apparatus and the control station apparatus ac- 
cording to the above embodiment; 
FIG. 10 is a block diagram showing a configuration 
of a base station apparatus and a control station ap- 
paratus according to an embodiment 3 of the 
present invention; 

FIG. 11 is a flow chart showing a method for con- 



trolling the total-transmission-power in the base sta- 
tion apparatus and the control station apparatus ac- 
cording to the above embodiment; 
FIG. 12 is a block diagram showing a configuration 
5 of a base station apparatus and a control station ap- 
paratus according to an embodiment 4 of the 
present invention; 

FIG. 13 is a flow chart showing a method for con- 
trolling the total-transmission-power in the base sta- 

10 tion apparatus and the control station apparatus ac- 
cording to the above embodiment; 
FIG. 14 is a block diagram showing a configuration 
of a base station apparatus and a control station ap- 
paratus according to an embodiment 5 of the 

15 present invention; and 

FIG. 15 is a flow chart showing a method for con- 
trolling acceptance of call-processing in the base 
station apparatus and the control station apparatus 
according to the above embodiment. 

20 

Best Mode for Carrying Out the Invention 

[0014] Hereinafter, embodiments of the present in- 
vention will be described, using drawings. 

25 

(Embodiment 1) 

[001 5] In the present embodiment, a base station ap- 
paratus notifies a measured total- transmission-power- 

30 value to a control station apparatus, and the control sta- 
tion apparatus judges whether allowable transmission- 
power-values to be set for each communication terminal 
are required to be changed or not according to the no- 
tified total-transmission-power-value. The control sta- 

35 tion apparatus changes the allowable transmission- 
power-values if required based on the judged result. The 
base station apparatus controls the transmission-pow- 
er-values of each communication terminal, and the total- 
transmission-power-value of the whole base station ap- 

<o paratus by switching of transmission rates based on the 
changed allowable transmission-power-values. 
[0016] FIG. 1 is a block diagram showing a configu- 
ration of the base station apparatus and the control sta- 
tion apparatus according to the embodiment 1 of the 

•*5 present invention. 

[0017] In FIG. 1 , a base station apparatus 100 mainly 
comprises: an antenna 1 01 ; a duplexer 1 02; a receiving , 
RF circuit 103; demodulation sections 104; demultiplex- 
ing sections 105; individual-transmission-power com- 

50 parison sections 106; rate decision sections 107; trans- 
mission control sections 108; modulation sections 109; 
average-transmission-power measurement sections 
110; code multiplexing sections 111; a transmitting RF 
circuit 112; arid a total-transmission-power measure- 

55 ment section 113: 

[0018] And, a control station apparatus 150 compris- 
es: a reference-total-transmission-power setting section 
151; a total-transmission-power comparison section 
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152; allowable-transmission-power setting sections 
1 53; and rate setting sections 154. V 
[001 9] With regard to the demodulation sections 1 04, 
the demultiplexing sections 105, the individual-trans- 
mission-power comparison sections 106, the rate deci- 
sion sections 107, the transmission control sections 
108, the modulation sections 109, the ayerage-trans- 
mission-power measurement sections 110, the allowa- 
ble-transmission-power setting sections 1 53, and the 
rate setting sections 154, the number of each section 
which is provided is equal to the number of users, and 
similar operations are performed at each section for us- 
ers 1 through n. 

[0020] The antenna 1 01 outputs a received radio sig- 
nal as a received signal to the duplexer 102, and trans- 
mits a transmission signal output from the duplexer 102 
as a radio signal. The duplexer 1 02 outputs the received 
signal input from the antenna 101 to the receiving RF 
circuit 103, and a transmission signal input from the 
transmission RF circu it 1 1 2 to the antenna 1 01 
[0021]. The receiving RF circuit 103 amplifies the re- 
ceived signal input from the duplexer 102, and outputs 
the amplified signal to the demodulation section 104 af- 
ter frequency conversion into a baseband frequency. 
The demodulation sections 1 04 fetch user signals by de- 
spreading of the received signal input from the receiving 
RF circuit 103, and output the user signals to the demul- 
tiplexing sections 105 after demodulation. 
[0022] The demultiplexing sections 105 demultiplex 
the user signals input from the demodulation sections 
1 04 into received data and transmission-rate control sig- 
nals (information on received quality) including control 
information for switching of transmission rates, and out- 
put the transmission-rate control signals to the individ- 
ual-transmission-power comparison sections 106, and 
the received data to the outside. 
[0023] The individual-transmission-power compari- 
son sections 106 compare average transrnission-pow- 
er-values input from, the average-transmission-power 
measurement sections 11 0 which will be described later, 
and allowable transmission-power-values input from the 
allowable-transmission-power setting sections 153 
which will be described later, and output to the rate de- 
cision sections 107 instructions to change the transmis- 
sion rates. 

[0024] The rate decision sections 1 07 output appro- 
priate transmission rates to the transmission control 
sections 108 after selecting the appropriate transmis- 
sion rates in a rate set of a plurality of transmission rates, 
which is given from the rate setting sections 154, based 
on the instructions, which are input from the individual- 
transmission-power comparison sections 106. Specifi- 
cally, when the transmission rates are reduced as the 
average transmission-power-values become equal to or 
larger than the allowable transmission-power-values 
which have been set, the rate decision sections 107 se- 
lect transmission rates which are smaller by one rank or 
a plurality of ranks. 



[0025] And, when the transmission rates are raised 
as the average transmission-power-values become 
smaller than the set allowable transmission-power-val- 
ues by X dB, the rate decision sections 107 select higher 

5 transmission rates which are corresponding to the dif- 
ferences between the average transmission-power-val- 
ues and the set allowable transmission-power-values. 
[0026] the transmission control sections 1 08 incorpo- 
rate transmission data into frames, and output the trans- 

10 mission frames to the modulation sections 109 at trans- 
mission rates which are instructed from the rate decision 
sections 107, The modulation sections 109 output ob- 
tained transmission signals to the code multiplexing 
section 111 after modulation and spreading of the trans- 

1$ mission frames input from the transmission control sec- 
tions 108. 

[0027] The code multiplexing section 111 multiplexes 
signals of a plurality of users input from the modulation 
sections 109, and outputs the multiplexed signal to the 
20 transmitting RF circuit 112. The transmission RF circuit 
112 amplifies the' transmission signal input from the 
code multiplexing section 111 after frequency conver- 
sion, and outputs the amplified signal to the duplexer 
102. 

25 [0028] The average-transmission-power measure- 
ment sections 110 measure the average power of the 
transmission signals input from the modulation sections 
109, and output obtained average transmission-power- 
values to the individual-transmission-power comparison 

30 sections 106. 

[0029] The total-transmission-power measurement 
section 113 measures the transmission power output 
from the transmitting RF circuit 112; obtains a total- 
transmission-power-value which is a sum of the power 

35 of signals transmitted by the base station apparatus at 
the same time; and outputs the obtained total-transmis- 
sion-power-value to the total-transmission-power com- 
parison section 152. The reference-total-transmission- 
power setting section 151 outputs a reference total- 

40 transm ission-power-vatue, which is a target of the total- 
transmission-power of the base station apparatus, and 
has been previously set, to the total-transmission-power 
comparison section 1 52. 

[0030] The total-transmission-power comparison 
45 section 152 obtains the difference in the total-transmis- 
sion-power by subtraction of the reference total-trans- 
mission-pbwer- value, which has been output from the 
reference-total-transmission-power setting section 1 51 , 
from the totai-transmission-power-value input from the 
so totaMransmission^power measurement section 113, 
and outputs instructions to reduce the allowable trans- 
mission-power-values to allowable-transmission-power 
setting sections 153 of the users 1 - n, when the differ- 
ence in the total-transmission-power exceeds a prede- 
55 termined value. 

[0031] The allowable-transmission-power setting 
sections 153 decide appropriate allowable transmis- 
sion-power-values, based on the instructions from the 
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total-transmission-power comparison section 152, and 
output the decided allowable transmission-power-val- 
ues to the individual-transmission-power comparison 
sections 106. 

[0032] The rate setting sections 154 set a rate set of 
a plurality of transmission rates, and output the rate set 
to the rate decision sections 107; 
[0033] Then, operations of the base station apparatus 
100 and the control station apparatus 150 according to 
the present embodiment will be described. 
[0034] The total-transmission-power-value is ob- 
tained in the total-transmission-power measurement 
section 113 as a sum of the transmission power, and is 
output to the total-transmission-power comparison sec- 
tion 152. The reference total-transmissiori-power-value 
is output from the reference-total-trahsmission-power 
setting section 1 51 to the total-transmission-power com- 
parison section 152. 

[0035] The difference in the total-transmission-power 
is obtained in the total-transmission-power comparison 
section 152 by subtraction of the reference total-trans- 
mission-power-value from the total-transmission-pow- 
er-value, and instructions to reduce the allowable trans- 
mission-power-values are output to the allowable-trans- 
mission-power setting sections 1 53 when the difference 
in the total-trarismission-power exceeds a predeter- 
mined value. 

[0036] The allowable transmission-power-values are 
set in the allowable-transmission-power setting sections 
153, and are output to the Individ uaMransmissiori-pow- 
er comparison sections 106. When the instructions to 
reduce the allowable transmission-power-values are 
output from the total-transmission-pbwer comparison 
section 152 to the allowable-transmission-power setting 
sections 153, allowable transmission-power-values 
which have been newly decided according to the in- 
structions to reduce the previous allowable transmis- 
sion-power-values are output from the ajlowable-trans- 
mission-power setting sections 153 to the individual- 
transmission-power comparison sections 106. 
[0037] On the other hand, the radio signals, transmit- 
ted from communication terminals are received through 
the antenna 101 and the duplexer 102; are converted 
into the baseband frequency in the receiving RF circuit 
103; and are demultiplexed into the received data and 
pieces of information on the received quality in the de- 
multiplexing sections 105 after despreading and de- 
modulation in the demodulation sections 104; and the 
pieces of information on the received quality are output 
to the individual-transmission-power comparison sec- 
tions 106. 

[0038] And, the average transmission^power-values 
of signals transmitted from each user are obtained in the 
average-transmission-power measurement sections 
110, and output to the individual-trarismission-power 
comparison sections 106. 

[0039] When the average transmission-power-values 
input from the ayerage-transmission-power measure- 



ment sections 110 are larger than the allowable trans- 
mission-power-values input from the allowable-trans- 
mission-power setting sections 153, instructions to re- 
duce the transmission rates are output from the individ- 
5 ual-trans mission-power comparison sections 1 06 to the 
rate decision sections 107. 

[0040] By the instructions to reduce the transmission 
rates, the base station apparatus 100 transmits, for ex- 
ample, only the first half of one frame without changing 
10 the transmission power itself. Or, transmission is per- 
formed by the base station apparatus 100 without mak- 
ing the frame discontinuous by rate matching under the 
reduced transmission-power value. For example, burst 
transmission has been used for down links, and confin- 
es uous transmission has been applied for up links in an 
existing method for changing transmission rates. 
[0041 ] Therefore, the transmission rates are changed 
corresponding to the above. That is, for example, only 
the first half of one frame is transmitted as a transmis- 
20 ston signal Without changing the transmission-power- 
value itself on the down links, and transmission is per- 
formed oh up links without making the frame discontin- 
uous by rate matching under the reduced transmission- 
power value. 

25 [0042] And, when the average transmission-power- 
values input from the average-transmission-power 
measurement sections 110 are equal to or smaller than 
the allowable transmission-power-values output from 
the allowable-transmission^power setting sections 153 

30 by predetermined values, instructions to raise the trans- 
mission rates are output from the indrvidual-transmis- 
sion-power comparison sections 106 to the rate deci- 
sion sections 107. 

[0043] By the instructions to raise the transmission 
35 rates, the base station apparatus 100 raises the trans- 
mission rates according to pieces of information on the 
differences in the individual-transmission-power repre- 
senting the differences between the allowable transmis- 
sion-power and the average transmission-power, and 
40 increases the transmission power within a range of the 
differences in the individual-transmission-power. And, 
transmission signals which have been accumulated 
may be quickly transmitted by raising the transmission 
rate. 

45 [0044] Then, a method for controlling the total-trans- 
mission-power in the above base station apparatus 100 
and the control station apparatus 150 with the above 
configuration will be described, using a flow chart in FIG. 
2. 

50 [0045] At STEP (hereinafter, called as "ST") 201 , the 
total-transmission-power comparison section 152 ob- 
tains the difference (D1 ) in the total-transmission-power, 
which is acquired by subtraction of the reference total- 
transmission-power-value (Ptarget), which has been in- 

55 put from the reference-total-transmission-power setting 
section 151, from the total-transmission-power-value 
(Ptotal) input from the totaMransmission-power meas- 
urement section 113. At ST202, the total-transmission- 
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power comparison section 152 judges whether D1 is 
larger than 0 or not, and the operation is terminated 
when DT is equal to, or smaller than 0. 
[0046] At ST203, the total-trahsmission-power com- 
parison section 152 outputs a message saying "Having 
exceeded the reference total-transmission-power-value 
by D1 dB" to the allowable-fransmission-power setting 
sections 153, when D1 is larger than 0 at ST202. At 
ST204, the allowable-transmission-power setting sec- 
tions 153 decide appropriate allowable transmission- 
power-values, based on the instructions output from the 
total-transmission-power comparison section 152. 
[0047] Then, a method for controlling the transmis- 
sion rates in the base station apparatus and the control 
station apparatus according to the present embodiment 
will be described. FIG. 3 is a view showing one example 
of signals which are notified at each layer by the method 
for controlling the transmission rates in the base station 
apparatus 100 and the control station apparatus 150 ac- 
cording to the embodiment 1 of the present invention. 
[0048] In FIG. 3, L1 (layer 1) represents a physical 
layer; L2 (layer 2) shows a media access control layer, 
and L3 (layer 3) means a radio resource control layer. 
[0049] The control station apparatus 150 sets at the 
layer 3 rate sets of selectable rates, arid the allowable 
transmission-power-values, and notifies them to the lay- 
er 3 of the base station apparatus. 
[0050] The base station apparatus 100 notifies the 
rate sets, and the allowable transmission-power-values, 
which have been notified to the layer 3, to the layer 2. 
And, the average transmission-power-values measured 
at the layer 1 of the base station apparatus are notified 
to the layer 2, at which the average transmission-power- 
values are compared with the allowable transmission- 
power-values, and the appropriate transmission rates 
are decided in a given rate set. 

[0051] Then, the method for controlling the transmis- 
sion rates in the base station apparatus 1 00 and the con- 
trol station apparatus 150 with the above configuration 
will be described, using a flow chart in FIG.4. 
[0052] At ST401 , the rate setting sections 1 54 set the 
rate sets of selectable rates. At ST402. the allowable- 
transmission-power setting sections 153 set the allow- 
able transmission-power-values. At ST403, the aver- 
age-transmission-power measurement sections 110 
measures the average transmission-power-vaiues. At 
ST404, the rate sets set by the rate setting sections 154 
are notified to the rate decision sections 107 at the layer 
2 of the base station apparatus through the layer 3 of 
the base station apparatus. 

[0053] At ST405, the allowable transmission-power- 
values set by the allowable-transmission-power setting 
sections 153 are notified to the individual-transmission- 
power comparison sections 106 at the layer 2 of the 
base station apparatus through the layer 3 of the base 
station apparatus . At ST406, the average transmission- 
power-values measured by the average-transmission- 
power measurement sections 110 are notified to the in- 



dividual-transmission-power comparison sections 106. 
At ST407, the individual-transmission-power compari- 
son sections 106 compare the allowable transmission- 
power-values and the average transmission-power-val- 
5 ues, and notify to the rate decision sections 107 re- 
quests to change the transmission rates based on the 
compared results. 

[0054] At ST408, the rate decision sections 107 de- 
cide the best transmission rates in a given rate set, 
10 based on the requests to change the transmission rates. 
At ST409, the transmission control sections 108 trans- 
mit signals to each communication terminal, based on 
the transmission rates decided in the rate decision sec- 
tions 107. 

15 [0055] Here, in this transmission control, for example, 
only the first half of one frame is transmitted without 
changing the transmission power itself, as described 
above. Or, transmission is performed without making 
the frame discontinuous by rate matching under the re- 

20 duced transmission-power value. 

[0056] Then, a method for controlling the total-trans- 
mission-power in the base station apparatus 100 and 
the control station apparatus 150 of the present embod- 
iment will be described. FIG. 5 is a view showing one 

25 example of signals which are notified at each layer by 
the method for controlling the total-transmission-power 
in the base station apparatus 100 and the control station 
apparatus 150 according to the embodiment 1 of the 
present invention. 

30 [0057] In FIG. 5, L1 (layer 1 ) represents the physical 
layer; L2 (layer 2) shows the media access control layer, 
and L3 (layer 3) means the radio resource control layer. 
[0058] The base station apparatus 1 00 measures the 
total-transmission-power-value in the total-transmis- 

35 sion-power measurement section 1 1 3 at the layer 1 . and 
notifies the measured values to the total-transmission- 
power comparison section 152 in the layer 3 of the con- 
trol station apparatus 150 through the layer 3. The con- 
trol station apparatus 1 50 compares the reference total- 

40 transmission-power-value notified from the reference- 
total-transmission-power setting section 151, and the 
total-transmission-power-value notified from the layer 3 
of the base station apparatus in the total-transmission- 
power comparison section 1 52. The allowable transmis- 

45 sion-power- values are changed based on the compared 
results, r 

[0059] Then, a method for controlling the total-trans- 
mission-power in the base station apparatus 100 and 
the control station apparatus 150 with the above config- 

50 uration will be described, using a flow chart in FIG. 6. 
[0060] At ST601 , the reference-total-transmission- 
power setting section 151 sets the reference total-trans- 
mission-power-value, and notifies the set reference to- 
tal-transmission-power-value to the total-transmission- 

55 power comparison section 152. At ST602, the total- 
transmission- power measurement section 113 meas- 
ures the total-transmission-power-value. At ST603, the 
total-transmission-power-value measured in the total- 
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transmission-power measurement section 113 is noti- 
fied to the total-transmission-power comparison section 
152 at the layer 3 of the control station apparatus 
through the jayer 3. 

[0061] At ST604, the total-transmission-power com- 
parison section 1 52 compares the reference total-trans- 
mission-power-value and the totaMransmission-power- 
value, and notifies requests to change the allowable 
transmission-power values based on the compared re- 
sults to the allowable-transmission-power setting sec- 
tions 153. At ST605, the albwable-transmissionrpower 
setting sections 1 53 change the allowable transmission- 
power-values into appropriate allowable transmission- 
power-values based on the requests to change the al- 
lowable transmission-power-values. 
[0062] At ST606, the allowable-transmission-power 
setting sections 153 notify the allowable transmission- 
power-values changed through the layer 3 of the base 
station apparatus to the individual-transrhission-power 
comparison sections 106 at the layer 2 of the base sta- 
tion apparatus. 

[0063] Here, the allowable transmission-poWer-val- 
ues are changed for each user according to the flow 
chart shown in FIG. 2. - 
[0064] Thus, using the base station apparatus and the 
control station apparatus according to the present em- 
bodiment, the allowable transmission-power-values to 
be set are changed for each communication terminal ac- 
cording to changes in the total-transmission-power-val- 
ue which has been measured in the : base station 
apparatus . As the transmission rates are changed, 
based oh the changed allowable transmission-power- 
values, the total-transmission-power-vaiue of the base 
station apparatus may be kept at a predetermined value 
in a state securing the communication quality of each 
communication terminal. 

[0065] Here, though the individual-transmission-pow- 
er comparison sections 106 and the rate (decision sec- 
tions 107 are arranged in the base station apparatus 
100, and the allowable-transmission-power setting sec- 
tions 153 and the rate setting sections 1 54 are arranged 
in the control station apparatus 150 in FIG. 1, the ar- 
rangements of these components are not limited to the 
above arrangements, and each group of the compo- 
nents may be interchangeably arranged in the control 
station apparatus 150 or the base station apparatus 
100. 

[0066] Moreover, the average transmission-power 
and the total-transmission-power may be measured not 
only in synchronous processing, but also in asynchro- 
nous processing. In this case, the changes in the trans- 
mission rates according to the allowable transmission- 
power-values, and the changes in the allowable trans- 
mission-power-values by the total-transmission-power- 
values are asynchronously performed. 
[0067] And, only the judgment whether "not change" 
or "reduction in the values before the changes" may be 
acceptable for setting the allowable transmission-pow- 



er-values. Moreover, instructions to reduce the allowa- 
ble transmission-power-values, for example, by X dB 
may be included at setting of the allowable transmis- 
sion-powef-values. And, the allowable transmission- 
5 power-values may be changed by an amount in propor- 
tion to the difference between the total-transmission- 
power-value and the reference total-transmission-pow- 
er-value. In addition, a method of reduction by a prede- 
termined value may be used . 

10 

(Embodiment 2) 

[0068] In the present embodiment a base station ap- 
paratus judges whether allowable transmission-power- 

15 values to be set for each communication terminal are 
required to be changed or not according to a measured 
total-transmission-power-value. Only when the judged 
result requires the changes, the base station apparatus 
notifies the request to change the allowable transmis- 

20 sion-power-values to the control station apparatus, and 
the allowable transmission-power-values are changed 
by the control station apparatus. The base station ap- 
paratus controls the transmission-power-values of each 
communication terminal, and the total-transmission- 

25 power-value of the whole base station apparatus by 
switching of transmission rates based on the changed 
allowable transmission-power-values. 
[0069] FIG. 7 is a block diagram showing a configu- 
ration of the base station apparatus and the control sta- 

30 tion apparatus according. to the embodiment 2 of the 
present invention. However, common components to 
those in FIG. 1 are denoted by the same reference num- 
bers as those in FIG. 1 , and detailed description will be 
eliminated. There is a difference between FIG. 7 and 

35 FIG. 1 in a point that a base station apparatus 700 in 
FIG. 7 comprises a total-transmission-power compari- 
son section 701 in which it is judged whether the allow- 
able transmission-power-values are required to be 
changed or not. 

<o [0070] In FIG. 7, a total-transmission-power measure- 
ment section 113 measures transmission power input 
from a transmitting RF circuit 112; obtains a total-trans- 
mission-power-value which is a sum of the power of sig- 
nals transmitted by the base station apparatus at the 

^5 sa me time; and outputs the obtained total-transmission- 
power-value to the total-transmission-power compari- 
son section 701 . A reference-total-transmission-power 
setting section 151 sets a reference total-transmission- 
power-value, which is a target of the total-transmission- 

50 power-value which is output by the base station appa- 
ratus, and outputs the reference total-transmission- 
power-value to the total-transmission-power compari- 
son section 701. 

[0071] The total-transmission-power comparison 
55 section 701 obtains the difference in the total-transmis- 
sion-poWer by subtraction of the reference total-trans- 
mission-power-value, which has been input from the ref- 
erencertotal-transmission-power setting section 151, 
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from the total-transmission-power-value input from the 
total-transmission-power measurement section 113, 
and outputs instructions to reduce the allowable trans- 
mission-power-values to a llowable- trans mission-power 
setting sections 153 of users 1 - n, when the difference 
in the total-trans mission-power exceeds a predeter- 
mined value. 

[0072] Then, a method for controlling the total-trans- 
mission-power in the base station apparatus and the 
control station apparatus according to the present em- 
bodiment will be described. FIG. 8 is a . view showing 
one example of signals which are notified at each layer 
by the method for controlling the total-transmission- 
power in the base station apparatus 100 and the control 
station apparatus 150 according to the embodiment 2 
of the present invention. 

[0073] In FIG. 8, L1 (layer 1) represents a physical 
layer; L2 (layer 2) shows a media access control layer, 
and L3 (layer 3) means a radio resource control layer. 
[0074] The conte station apparatus 750 sets the ref- 
erence total-transmission-pbwer-value in the reference- 
total-transmission-power setting section 151 at the layer 
3, and notifies the set reference total-transmission-pow- 
er-value to the total-transmission-power comparison 
section 701 at the layer 1 through the layer 3 of the base 
station apparatus. 

[0075] The base station apparatus 700 measures the 
totaMransmissioh-power-value in the totalrtransmis- 
sion-power measurement section 113 at the layer 1, and 
compares, in the total-transmission-power comparison 
section 701, the reference total-transmissioh-power- 
value notified from the control station apparatus arid the 
total-transmission-power-value measured in the total- 
transmission-power measurement section 113. When it 
is required after the comparison to change the allowable 
transmission-power-values, the comparison result is 
notified to the allowable-transmission-power setting 
sections 153 at the layer 3 of the control station appa- 
ratus through the layer 3. The allowable transmission- 
power-values which have been changed in the ailowa- 
ble-transmission-power setting sections 153 when re- 
quired are notified to individual-transmission-power 
comparison sections 106 at the layer 2 through the layer 
3 of the base station apparatus 

[0076] Then, the method for controlling the total- 
transmission-power in the base station apparatus 700 
and the control station apparatus 750 with the above 
configuration will be described, using a flow chart in FIG. 
9. - . - . 

[0077] At ST901, the reference-tbtaJ-transmission- 
power setting section 151 sets the reference total-trans- 
mission-power-value. At ST902, the reference-total- 
transmission-ppwer setting section 151 notifies the set 
reference total-transmission-power-value to the total- 
transmission-power comparison section 701 at the layer 
1 through the iayer 3 of the base station apparatus. 
[0078] At ST903; the total-transmissioh-power meas- 
urement section 113 measures the totaMransmission- 



power-value, and notifies the measured value to the to- 
tal-transmission-power comparison section 701. At 
ST904, the total-transmission-power comparison sec- 
tion 701 compares the reference total-transmission- 

5 power-value and the total-transmission-power-value. At 
ST905, the total-transmission-power comparison sec- 
tion 701 notifies the comparison result to the allowable- 
transmission-power setting sections 153 through the 
layer 3 of the base station apparatus: 

10 [0079] At ST906, the allowable-transmission-power 
setting sections 153 change the allowable transmission- 
power-values based on the requests to change the total- 
transmission-power-value. At ST907, the allowable- 
transmission-power setting sections 153 notify the 

15 changed allowable transmission-power-values to the in- 
dividual-transmission-power comparison sections 106 
at the layer 1 through the layer 3 of the base station ap- 
paratus. 

[0080] Here, the allowable transmission-power-val- 
20 ues are changed for each user according to the flow 
chart shown in FIG. 2. 

[0081] Thus, in the base station apparatus and the 
control station apparatus according to the present em- 
bodiment, requests to change the allowable transmis- 

25 sion-power-values are notified to the control station ap- 
paratus, in which the allowable transmission-power-val- 
ues are changed, only when it is required to change the 
allowable transmission-power-values to be set for each 
communication terminal according to changes in the to- 

30 tal-transmission-power-value which has been meas- 
ured in the base station apparatus. As the transmission 
rates are changed, based on the changed allowable 
transmission-power-values, the total-transmission- 
power-value of the base station apparatus may be kept 

35 at a predetermined value in a state securing the com- 
munication quality of each communication terminal 
through exchange of smaller number of control signals 
between the control apparatus and the base station ap- 
paratus. 

40 [0082] Here, though the individual-transmission-pow- 
er comparison sections 106 and the rate decision sec- 
tions 107 are arranged in the base station apparatus 
100, and the allowable-transmission-power setting sec- 
tions 153 and the rate setting sections 154 are arranged 

45 in the control station apparatus 150 in FIG. 7, the ar- 
rangement of these components is not limited to the 
above arrangements, and each group of the compo- 
nents may be interchangeably arranged in the control 
station apparatus 150 or the base station apparatus 

so 100. 

[0083] Moreover, the average transmission-power 
and the total-transmission-power may be measured not 
only in synchronous processing, but also in asynchro- 
nous processing. 
55 [0084] In this case, the changes in the transmission 
rates according to the allowable transmission-power- 
values, and the changes in the allowable transmission- 
power-values by the total-transmission-power-values 
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are asynchronously performed. 
(Embodiment 3) 

[0085] In the present embodiment, a control station 
apparatus decides transmission-power-values of sig- 
nals transmitted to each communication terminal, using 
an instruction to change a total-transmission-power-val- 
ue, and priority information from a base station appara- 
tus. 

[0086] FIG. 10 is a block diagram showing a configu- 
ration of the base station apparatus and the control sta- 
tion apparatus according to the embodiment 3 of the 
present invention. However, common components to 
those in FIG. 1 are denoted by the same reference num- 
bers as those in FIG. 1, and detailed description will be 
eliminated. There is a difference between allowable- 
transmission-power setting sections 1051 in a control 
station apparatus 1050 in FIG. 10, and allowable-trans- 
mission-power setting sections 1 53 in the control station 
apparatus 150 in FIG. 1 in a point that the allowable- 
transmission-power setting sections 1051 decide ap- 
propriate allowable transmission-power-values, based 
on priority information which will be described later. 
[0087] In FIG. 10, indjvidual-transmission-power 
comparison sections 106 compare average transmis- 
sion-power-values input from averageMransmission- 
power measurement sections 110, arid allowable trans- 
mission-power-values input from the allowable-trans- 
mission-power setting sections 1051 which will: be de- 
scribed later, and output to rate decision sections 107 
instructions to change the transmission power 
[0088] A total-transmission-power comparison sec- 
tion 152 obtains the difference in the total-tfansmission- 
power by subtraction of a reference total-trarismission- 
power-value, which has been input from a reference-to- 
tal-transmission-power setting section 15 1, from the to- 
tal-transmission-power-value input from a total-trans- 
mission-power measurement section 113, and outputs 
instructions to reduce the allowable trarismission-pow- 
er-values to the allowable-transmissioh-power setting 
sections 1051 of users 1 - n, when the difference in the 
totaMransmission-pbwer is larger than 0. 
[0089] The allowable-transmission-power setting 
sections 1051 decide appropriate allowable transmis- 
sion-power-values, based on the instructions from the 
total-transmission-power comparison section 152, and 
pieces of priority information which are information on 
priority by which power values of signals transmitted to 
each user, and output the decided allowable transmis- 
sion-power-values to the irKiividual-transmlssion-power 
comparison sections 106. 

[0090] For example, the priority information is set ac- 
cording to conditions such as QoS (Quality of Service) 
of users, the kind of service, and a data transfer method 
at the layers 2. As one example, when two levels of High 
and Low are adopted as the priority information, the al- 
lowable transmission-power-values are assumed to be 



variable only for users with the High-level priority infor- 
mation, and there is no change in the allowable trans- 
mission-power-values for users with the Low-level pri- 
ority information, even when requests to change the al- 

5 lowable transmission-power-values are notified from 
the total-transmissiqn-power comparison section 152. 
Moreover, for example, the changes in the allowable 
transmission-power-values are set according to the pri- 
ority, when there are a plurality of ranks in the priority. 

10 [0091] Then, a method for controlling the total-trans- 
mission-power in the base station apparatus 100 and 
the control station apparatus 1050 with the above con- 
figuration will be described, using a flow chart in FIG. 11 . 
[0092] At ST1101, the reference-total-transmission- 

15 power setting section 1 51 sets the reference total-trans- 
mission-power-value, and the set reference total-trans- 
mission-power-value is notified to the total-transmis- 
sion-power comparison section 152. At ST1102, the to- 
tal-transmission-power measurement section 113 

20 measures the total-transmission-power-value. At 
ST1103, the total-transmission-power-value which the 
total-transmission-power measurement section 113 has 
measured is notified to the total-transmission-power 
comparison section 152 at the layer 3 of the control sta- 

25 tion apparatus through the layer 3. At ST1104, the total- 
transmission-power comparison section 152 compares 
the total-transmission-power-value and the reference 
total-transmission-power-value, and requests to 
change the allowable transmission-power-values, 

30 based on the compared result, are notified to the allow- 
able-transmission-power setting sections 1051. 
[0093] At ST1105, the allowable-transmission-power 
setting sections 1051 judge whether the allowable trans- 
mission-power-values are required to be changed 

35 based on the priority information for each user. When 
the allowable transmission-power-values are not re- 
quired to be changed on the judged results, the process- 
ing is terminated. When the allowable transmission- 
power-values are required to be changed, the allowable 

*o transmission-power-values are changed at ST1106, 
based on the priority information, and the comparison 
results from the total-transmission-power comparison 
section 152./ 

[0094] At ST11 07, the allowable transmission-power- 
45 values which the allowable-transmission-power setting 
sections 1051 have changed through the layer 3 of the 
base station apparatus are notified to the individual- 
transmission-power comparison sections 106 at the lay- 
er 2 of the base station apparatus. 
50 [0095] Here, the allowable transmission-power-val- 
ues are changed for each user according to the flow 
chart shown in FIG. 2. 

[0096] Thus, in the base station apparatus and the 
control station apparatus according to the present em- 
55 bodiment, changes in the allowable transmission-pow- 
er-values are decided for each terminal, based on in- 
structions requesting to change the allowable transmis- 
sion-power-values and the priority information which 
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has been previously set for each user, when the fluctu- 
ating total-transmission-power-value of the base station 
apparatus exceeds the reference tota^fransmission- 
power-value, and the total-transmission-power-value of 
the base station apparatus may be more precisely con- 
trolled corresponding to communication conditions of 
each user in a state securing the communication quality 
of each communication terminal through switching of 
the transmission rates according to the changed allow- 
able transmission-power-values. 

(Embodiments 

[0097] In a base station apparatus and a control sta- 
tion apparatus according to the present embodiment, re- 
quests to change allowable transmission-power-values 
are notified to the control station apparatus, only when 
the set allowable transmission-power-values to be set 
for each communication terminal are required to be 
changed according to changes in a totai-fransmission- 
power-value measured in the base station apparatus, 
and the control station apparatus changes for each com- 
munication terminal the allowable transmission-power- 
values, based on requests from the base station appa- 
ratus to change the allowable transmission-power, and 
on priority information for each user. Transmissiornpow- 
er values of each communication terminal are controlled 
by switching transmission rates based on the changed 
allowable transmission-power-values, and the total- 
transmission-power-value of the whole base station is 
controlled. 

[0098] FIG. 12 is a block diagram showing a configu- 
ration of the base station apparatus and the control sta- 
tion apparatus according to the embodiment 4 of the 
present invention. However, common components to 
those in FIG. 1 are denoted by the same reference num- 
bers as those in FIG. 1, and detailed description will be 
eliminated. There is a difference between FIG. 12 and 
FIG. 1 in a point that a base station apparatus 1200 in 
FIG. 12 comprises a total-transmission-power compar- 
ison section 1201 in which it is judged whether the al- 
lowable transmissibn-power-values are required to be 
changed or not. And, there is another difference be- 
tween FIG. 12 and FIG. 1 in a point mat allowable-trans- 
mission-power setting sections 1251 in FIG. 12 decide 
appropriate allowable transmission-power values 
based on priority information which will be described lat- 
er. . . • \: 

[0099] In FIG. 12, individual-transmission-power 
comparison sections 106 compare average transmis- 
sion-power-values input from average-transmission- 
power measurement sections 110, and the allowable 
transmission-power-values input from the allowable- 
transmission-power setting section 1251, arid output in- 
structions to change the transmission power to a rate 
decision sections 107. 

[01 00] A total-tra nsmission-power measurement sec- 
tion 113 measures transmission power input from a 



transmitting RF circuit 112; obtains the total-transmis- 
sion-power-value which is a sum of the power of signals 
transmitted by the base station apparatus at the same 
time; and outputs the obtained total-transmission-pow- 
5 er-value to the total-transmission-power comparison 
section 1201. 

[0101] A reference-total-transmission-power setting 
section 151 sets a reference total-transmission-power- 
value, which is a target of the total-transmission-power- 
to value which is output by the base station apparatus, and 
outputs the reference total-transmission-power-value to 
the total-transmission-power comparison section 1201 . 
[0102] The total-transmission-power comparison 
section 1201 obtains the total-transmission-power-val- 
15 ue by subtraction of the reference total-transmission- 
power-value input, from the reference-total-transmis- 
sion-power setting section 151 , from the total-transmis- 
sion-power-value input from the total-transmission- 
power measurement section 113, and outputs instruc- 
20 tions to reduce the allowable transmission-power-val- 
ues to the allowable-transmission-power setting sec- 
tions 1251 of users 1 - n, when the difference in the total- 
transmission-power is larger than 0. 
[0103] The ailowable-transmission-power setting 
25 sections 1251 decide appropriate allowable transmis- 
sion-power-values, based on the instructions output 
from the total-transmission-power comparison section 
1201, and pieces of priority information which are infor- 
mation on priority orders by which the allowable trans- 
30 mission- power- values are changed, and output the de- 
cided allowable transmission-power-values to the indi- 
vidual-transmission-power comparison sections 106. 
[0104] Then, a method for controlling the total-trans- 
mission-power in the control station apparatus 1250 
35 with the above configuration will be described, using a 
flow chart in FIG. 13. 

[0105] At ST1301, the reference-total-transmission- 
power setting section 151 sets the reference total-trans- 
mission-power-value. At ST1302, the reference-total- 

40 transmission-power setting section 151 notifies the set 
reference total-transmission-power-value to the total- 
transmission-power comparison section 1201 at the lay- 
er 1 of the base station apparatus through the layer 3 of 
the base station apparatus. 

45 [0106] At ST1 303, the total-transmission-power 
measurement section 113 measures the total-transmis- 
sion-power-value, and notifies the measured value to 
the total-transmission-power comparison section 1201. 
At ST1304, the total-transmission-power comparison 

50 section 1201 compares the total-transmission-power- 
value and the reference total-transmission-power-val- 
ue. At ST1305, the total-transmission-power compari- 
son section 1201 notifies the compared result to the al- 
lowable-transmission-power setting sections 1251 

55 through the layer 3 of the base station apparatus. 

[0107] At ST1306, the allowable-transmission-power 
setting sections 1 251 judge whether the allowable trans- 
mission-power-values are required to be changed or not 
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based on the. priority information for each user. When 
the allowable transmission-power-values are not re- 
quired to be changed on the fudged results, the process- 
ing is terminated. When the allowable transmission- 
power-values are required to be changed, the allowable 
transmission-power- values are changed at ST1 307, 
based on the priority information and the comparison re- 
sult from the total-transmission-power comparison sec- 
tion 1201. 

[0108] At ST1308, the allowaWe-transmission-power 
setting sections 1251 notify the allowable transmission- 
power-values, which have been changed through the 
layer 3 of the base station apparatus, to the individual- 
transmission-power comparison section 106 at the layer 
2 of the base station apparatus. 
[0109] Thus, in the base station apparatus and the 
control station apparatus according to the present em- 
bodiment, requests to change the allowable transmis- 
sion-power-values are notified to the control station ap- 
paratus, only when it is required to change the allowable 
transmission-power-values to be set for each commu- 
nication terminal according to changes in the total-trans- 
mission-power-value measured in the base station ap- 
paratus; and the control station apparatus changes the 
allowable transmission-power-values to be set for each 
terminal/based on instructions requesting to change the 
allowable transmission-power-values, and the priority 
information. The total-transmission-power-yalue of the 
base station apparatus may be more precisely control- 
led corresponding to communication conditions in a 
state securing the communication quality through 
switching of the transmission rates based on the 
changed allowable transmission-power-yalues, and 
through exchange of smaller number of control signals 
between the control apparatus arid the base station ap- 
paratus. 

(Embodiments) 

[0110] A base station apparatus and a control station 
apparatus of the present embodiment predict increase 
in transmission power at accepting of a call from a new 
user, and judge whether the increase in the transmission 
power is within an allowable range or not. FIG. 14 is a 
block diagram showing a configuration of the base sta- 
tion apparatus and the control station apparatus accord- 
ing to the embodiment 5 of the present invention. How- 
ever, common components to those in FIG. .1 are denot- 
ed by the same reference numbers as those in FIG. 1, 
and detailed description will be eliminated. 
[01 11] There is a difference between FIG. 14 and FIG. 
1 in a point that a control station apparatus 1450 in FIG. 
14 comprises a memory 1452 and a call-accepting con- 
trol section 1453; predicts a transmission-power value 
which will be increased by accepting a call from a new 
user, and judges whether the increase in the transmiss 
ion-power value is within an allowable range for the base 
station apparatus to accept the call or not 
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[0112] Then, function blocks for controlling the total- 
transmission-power will be described. A total-transmis- 
sion-power measurement section 113 measures a total- 
transmissionrpower-value, and outputs the total-trans- 

5 mission-power-value to a total-transmission-power 
comparison section 1451. A reference-total-transmis- 
sion-power setting section 151 sets a reference total- 
transmission-power-value, and outputs the set refer- 
ence total-transmission-power value to the total-trans- 

10 mission-power comparison section 1 451 . 

[0113] The total-transmission-power comparison 
section 1451 compares the reference total-transmis- 
sion-power-value input from the reference-total-trans- 
mission-power setting section 151, and the totaMrans- 

15 mission-power-value input from he total-transmission- 
power measurement section 113; outputs instructions 
to change the transmission power to allowable-trans- 
mission-power setting sections 1454; and outputs a dif- 
ference in the total-transmission-power which is a dif- 

20 ference between the total-transmission-power-value 
and the reference tbtal-transmission-power-value to the 
memory 1452. 

[01 14] The memory 1452 stores the difference in the 
total-transmission-power which is the difference be- 

25 tween the total-transmission-power-value and the refer- 
ence total-tra nsmission-power-value. 
[0115] When the call from the new user is accepted, 
the call-accepting control section 1453 requests the dif- 
ference in the total-transmission-power at this point to 

30 the memory 1452, and acquires the requested differ- 
ence; adds a power value (Puser), which the new user 
desires, to the difference in the total-transmission-pow- 
er; and obtains the difference in the total-transmission- 
power after the addition of the power. Here, the differ- 

35 ence in the total-transmission-power after the addition 
of the power is almost equal to the difference between 
the total-transmission-power-value and the reference 
total-transmission-power-value after accepting the call 
from the new user. 

40 [0116] And, the call-accepting control section 1453 
accepts the call when it is judged, based on the differ- 
ence in the total-transmission-power after the addition 
of the power, that there is a margin in the transmission- 
power-value for accepting the new user, considering the 

45 reference total-transmission-power-value; and outputs 
the difference in the total-transmission-power after the 
addition of the power to the allowable-transmission- 
power setting sections 1454. 

[0117] The allowable-transmission-power setting 
50 sections 1454 set the allowable transmission-power- 
values, based on the difference in the total-transmis- 
sion-power after the increase in the power. For example, 
when it is judged that there is a small margin in the trans- 
mission-power value for accepting the new user, that is, 
55 when the difference in the total-transmission-power, 
which is input from the call-accepting control section 
1453, after the addition of the power is very small, the 
allowable-transmission-power setting sections 1454 set 
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rather small allowable transmission-pbwer-values for 
the user so that the total-transmission^ower-value of 
the whole base station apparatus does not exceed the 
reference totat-transmission-power-vaiue. 
[0118] Moreover, when it is judged that there is no 
margin in the transmission-power for accepting the new 
user, based on the difference in the total-transmission- 
power at a point in which the request to accept the call 
is received, and on power value (Puser) which ihe new 
user desires, the call-accepting control section 1453 re- 
jects the call. 

[0119] The allowable-transmission-power setting 
sections 1454 set appropriate allowable transmission- 
power-values, based on the difference, which is re- 
ceived from the call-accepting control section 1453, in 
the total-transmission-power after the addition of the 
power. Once the call is accepted, the allowable-trans- 
mission-power setting sections 1454 set, in a similar 
manner to that of the embodiment 1 , the allowable trans- 
mission-power-values, based on the difference in the to- 
tal-transmission-power at a point in which the difference 
is output from the total-transmission-power comparison 
section 1451. - 
[01 20] Then, a flow for processing in the call-process- 
ing control section 1453 will be described, using FIG. 15. 
[01 21 ] At ST1 501 , the call-processing control section 
1 453 refers to the difference D 1 between the totalrtrans- 
mission-power- value and the reference total-transmis- 
sion-power-value stored in the memory 1452 at accept- 
ing the new call. At ST1 502, the call-processing control 
section 1453 adds a desired power value (Puser), which 
would be increased at accepting the new user, to D1 
and obtains the difference in the total-transmission- 
power (D2) after the addition Of the power 
[0122] At ST1503, it is judged whether D2 is larger 
than 0 or not. when D2 is larger than 0, that is, when the 
total-transmission-power-value after the addition of the 
power is larger than the reference total-transmission- 
power- value, the cali-accepting.contrbrsection 1453 re- 
jects the call at ST1 504. When D2 is equal to or less 
than 0 at ST1503, a message saying "the totaMrans- 
mission-power-vaiue is lower than the reference total- 
transmission-power-value by 1D21 dB" is shown at 
ST1505; the call-processing cohtroj section 1453 ac- 
cepts the new user; and D2 is output to the allowable- 
transmission-power setting sections 1454. 
[01 23] Thus, according to the base station apparatus 
and the control station apparatus of the present embod- 
iment, judgement for accepting a new call is performed 
by predicting increase in transmission power, and by 
judging whether the total-transmission-power-value af- 
ter addition of the increase is within an allowable range 
or not. When the total-transmission-power-value ex- 
ceeds the reference total-transmission-power-value, 
the system is in a limit state. In this case, it is possible, 
not by controlling the total-transmission-power-value 
through reducing the allowable transmissipn-pbwer-val- 
ues of a lot of users after accepting the hew call, but by 



not-accepting the new call, to prevent reduction in the 
allowable transmission-power-values of users under 
current communication, that is, the maximum transmis- 
sion rates at which transmission is possible. 

5 [01 24] Here, there is a shortage of resources as a sys- 
tem, when the difference between the total-transmis- 
sion-power-value and the reference total-transmission- 
power- value is small, though the total-transmission- 
power-value does not exceed the reference total-trans- 

10 mission-power-value. In this case, more users than 
those in a usual system can be accepted by setting an 
allowable transmission-power-value, which is smaller 
than the difference between the total-transmission-pow- 
er-value and the reference totaMransmission-power- 

15 value, as an initial value even in a state in which accept- 
ance of a new call is usually rejected. 
[0125] In addition, the inventors of the present inven- 
tion have previously made an invention, in which the 
transmission-power-values of the base station for com- 

20 munication terminals are appropriately controlled, not 
depending on the environments and the transmission 
rates of communication terminals, as more data are 
transmitted at raised transmission rates in good channel 
states, and amount of transmission data is suppressed 

25 by reducing the transmission rates in poor channel 
states by switching of transmission rates of transmission 
signals based on information on received quality from 
communication terminals, that is, according to the envi- 
ronments of the communication terminals, and by trans- 

30 mission of transmission signals at the switched trans- 
mission rates. The above invention has been disclosed 
in the Japanese Patent Application 2000-025602. 
[01 26] Then, the base station apparatus and the con- 
trol station apparatus according to the present invention 

35 may be configured, in a similar manner to that of the 
above invention, so that changes in allowable transmis- 
sion-power-values to be set for each communication ter- 
minal are instructed based on comparison between a 
total-transmission-power-value and a reference total- 

40 transmission-power-value; transmission rates of trans- 
mission signals are switched based on information on 
received quality from the communication terminals, that 
is, corresponding to the environments of the communi- 
cation terminals; and the transmission signals are trans- 

45 mitted at the switched transmission rates. 

[0127] And, a method for changing power values of 
signals to be transmitted to each communication termi- 
nal is not specially limited, and any methods for the 
above object may be applied to the present invention if 

50 transmission rates or transmission power may be con- 
trolled according to instructions to change transmission 
power values. 

[0128] As it is clear from the above description, the 
total-transmission-power-value of the base station is ap- 
55 propriately controlled, not depending on the environ- 
ments and the transmission rates of communication ter- 
minals in the base station apparatus, the control station 
apparatus, and the method for controlling transmission 
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power according to the present invention, as the allow- 
able trarismission-pbwer-values to be set for each com- 
munication terminal are decided according to changes 
in the total-transmission-pbwer-value of the base sta- 
tion, and the transmission rates are decided by the de- 
cided allowable transmission-power-values. 
[0129] The present description is based upon claims 
from the prior Japanese Patent Application 2000 - 
259510, filed on August 29, 2000. The entire contents 
are incorporated herein by reference. 

Industrial Applicability 

[0130] The present invention is preferably used for a 
base station apparatus and a control station apparatus 
used in a digital radio communication system. 

Claims 

1 . A base station apparatus comprising: 

total-transmission-power measurement means 
for measuring a total-transmission-pqwer-val- 
ue which is a sum of transmission power of sig- 
nals transmitted to a plurality of communication 
terminals at the same time, and for outputting 
the measured value to a control station appa- 
ratus; and. 

transmission control means for deciding trans- 
mission rates of the signals for each communi- 
cation terminal apparatus, based on allowable 
transmissidh-power-values, which have been 
output from said control station apparatus, for 
each communication terminal apparatus. 

2. A base station apparatus according to claim 1, 
wherein 

said total-transmission-pbwer measurement 
means outputs said total-transmissiori-power-value 
to said control station apparatus atari upper layer 
above a physical layer. 

3. A base station apparatus according to claim 1, 
wherein 

said total-transmission-power measurement 
means outputs said total-transmissidn-power-value 
to said control station apparatus at a physical layer. 

4. A base station apparatus comprising: 

totaMransmission-power measurement means 
for measuring a total-transmission-power-val- 
ue which is a sum of transmission power of sig- 
nals transmitted to a plurality of communication 
terminals at the same time; 
comparison means for outputting instructions 
to reduce allowable transmission-power to a 



control station apparatus when said total-trans- 
mission-power-value is larger than a reference 
total-transmission-power-value which has 
been previously set; and 
5 transmission control means for deciding trans- 

mission rates of the signals for each communi- 
cation terminal apparatus, based on allowable 
transmission-power-values which have been 
output from said control station apparatus. 

10 

5. A control station apparatus comprising: 

comparison means forjudging whether allowa- 
ble transmission power is required to be re- 

15 duced or not when a total-transmission-power- 

value output from a base station apparatus is 
larger than a reference total-transmission-pow- 
er-value which has been previously set; and 
allowable-transmission-power setting means 

20 for setting, for each communication terminal, al- 

lowable transmission-power-values, which rep- 
resent allowable power of signals based on 
said judgment, and for outputting the set values 
to said base station apparatus, wherein said 

25 base station apparatus comprises: 

total-transmission-power measurement 
means for measuring the total-transmis- 
sion-power-value which is a sum of trans- 
30 mission power of said signals transmitted 

, to a plurality of communication terminals at 
the same time, and for outputting the 
measured values to said control station ap- 
paratus; and 

35 transmission control means for deciding 

transmission rates of the signals for each 
communication terminal, based on allowa- 
ble transmission-power-values, which 
have been output from said control station 

40 apparatus, for each communication termi- 

nal apparatus. 

6. A control station apparatus according to claim 5, 
wherein 

45 jn said allowable- transmission-power setting 

means, said allowable transmission-power-values 
are assumed to be a value obtained by multiplica- 
tion of said allowable total-transmission-power-val- 
ues by a transmission-power ratio obtained by divi- 

50 sion of said transmission power of each communi- 
cation terminal apparatus by said total-transmis- 
sion-power-value, when said total-transmission- 
power-value exceeds said reference total-transmis- 
sion-power-value. 

55 

7. A control station apparatus according to claim 5, 
wherein 

in said allowable-transmission-power setting 
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means, said allowable transmission-power-values 
are set to be a value obtained by subtraction with a 
value, which has been previously set, to be 
changed, when said total-transmission-power-val- 
ue exceeds said reference total-transmissiori-pow- 5 
er-value. 

8. A control station apparatus according to claim 5, 
wherein 

said allowable-transmission-power setting 
means decides said allowable total-transmission- 
power-values by weighting based on priority infor- 
mation. 

9. A control station apparatus according to claim 5, 
comprising ■ 

call-processing control means for estimating 
increase in said total-transmission-power-value by 
accepting a new call, and for accepting the new call 
when said increase in said total-transrnission-pow- 
er-value is equal to or smaller than a difference be- 
tween said reference total-transmission-power-val- 
ue and said total-transmissibn-power-value. 

10. A control station apparatus according to claim 9, 
wherein 

said cali-processing control means estimates 
increase in said total-transmissionrpower-value by 
accepting a new call, and sets said allowable trans- 
mission-power which is smaller than said difference 
between said reference total-transmission-power- 
value and said total-transmission-power-value 
when said increase in said total-transmission-pow- 
er-value is equal to or larger than said difference 
between said reference, total-transmission-power- 
value and said total-transmission-power-value. 

11. A control station apparatus comprising 
allowable-transmission-power setting means 

for setting allowable transmission values for each 
communication terminal apparatus based on in- 
structions output from a base station apparatus to 
reduce allowable transmission-poyver, and for out- 
putting the set values to said base station appara- 
tus, wherein said base station apparatus compris- 
es: 

total-transmission-power measurement means 
for measuring a total-transmission-power-val- 
ue which is a sum of transmission power of sig- 
nals transmitted to a plurality of communication 
terminals at the same time; 
comparison means for outputting an instruction 
to reduce allowable transmission power to said 
control station apparatus, when said total- 
transmission-power-value is larger than a ref- 
erence total-transmission-power-value which 
has been previously set; and 



transmission control means for deciding trans- 
mission rates of the signals for each communi- 
cation terminal, based on said allowable trans- 
mission-power-values output from said control 
station apparatus. 

12. A control station apparatus according to claim 11, 
wherein 

in said allowable-transmission-power setting 
means, said allowable transmission-power-values 
are assumed to be a value obtained by multiplica- 
tion of said allowable total-transmission-power-val- 
ues by transmission-power ratios obtained by divi- 
sion of said transmission power of each communi- 
catiori terminal apparatus by said total-transmis- 
sion-power-value, when said totaMransmission- 
power-value exceeds said reference total-transmis- 
sion-pbwer-value. 

13. A control station apparatus according to claim 11, 
wherein 

in said allowable-transmission-power setting 
means, said allowable transmission-power-values 
are set to be a value obtained by subtraction with a 
value, which has been previously set, to be 
changed, when said total-transmission-power-val- 
ue exceeds said reference total-transmission-pow- 
er-value. 

14. A control station apparatus according to claim 11, 
wherein 

said allowable-transmission-power setting 
means decides said allowable total-transmission- 
power-values by weighting based on priority infor- 
mation. - 

15. A control station apparatus according to claim 11, 
comprising 

'. call-processing control means for estimating 
increase in said total-transmission-power-value by 
accepting a new call, and for accepting the new call 
when said increase in said total-transmission-pow- 
er-value is equal to or smaller than a difference be- 
tween said reference total-transmission-power-val- 
ue and said total-transmission-power-value. 

16. A control station apparatus according to claim 15, 
wherein 

said call-processing control means for esti- 
mating said increase in said total-transmission- 
power-value by accepting said new call, and for set- 
ting said allowable transmission power which is 
smaller than said difference between said reference 
total-transmission-power-value and said total- 
transmissibn-power-value when said increase in 
said total-transmission-power-value is equal to or 
larger than said difference between said reference 
total-transmission-power-value and said total- 
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transmission-power-value. 

17. A method for controlling transmission power, 
wherein 

a totalrtransmission-power-vaiue which is a 5 
su m of transmission power of signals transmitted to 
a plurality of communication terminals at the same 
time is measured; % 

a decrement in total-trahsmission-power is 
calculated, when said total-transmission-power- io 
value is larger than allowable total-trahsmission- 
power-values which have been previously set; and 

allowable transmission-power-values and 
transmission rates of said signals are decided for 
each communication terminal apparatus, based on 15 
said decrement. 
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